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Remarks 

Claims 7, 14, 22, and 30 remain in the application. Claim 7 is allowed. Claims 14, 22 
and 30 stand rejected. 

Claim 7 is amended to more distinctly point out and clarify that the amino acids, may be 
independently in the D or L form, or salts of amino acids. Support of the amendment may be 
found in the specification at page 4, lines 3-4. 

Claims 14 has been amended to more particularly point out and define the treated 
neurodegenerative disease as a disease characterized by loss of memory or loss of cognitive 
function. Support for the amendment is found at page 1, lines 3-15. Claims 14 and 30 have been 
amended to recite treatment of humans. Support is found throughout the specification. 

Claims 14, 22 and 30 have been rejected under 35 USC 112 for alleged lack of enabling 
disclosure. Reconsideration and allowance is respectfully requested in view of the above 
changes, the following remarks, and the Second Declaration of Steven Peter Russell Rose, Ph.D. 
("2"" Rose Dec") , filed herewith. 

Claims 14 and 22 

Claims 14 and 22 have been rejected because the specification is allegedly insufficient to 
enable the treatment of neurodegenerative diseases because the specification allegedly fails to 
establish whether either or both of the extracellular accumulation of amyloid plaques and 
intracellular accumulation of tau proteins are the causes or symptoms of Alzheimer's and related 
neurodegenerative diseases of the Alzheimer type. Applicants have in fact stated in the 
specification, as observed by Examiner, that it is not presently known "whether either or both of 
the extracellular accumulation of amyloid plaques and intracellular of accumulation of tau 
proteins are the causes or symptoms of Alzheimer's and related neurodegenerative diseases of 
the Alzheimer type". However, this observation is irrelevant to whether the present specification 
provides an enabling disclosure of the treatment of Alzheimer's disease or any other 
neurodegenerative disease characterized by loss of memory or loss of cognitive function. It is 
not necessary to identify the cause of a disease in order to establish a successful treatment. 
Neither the initiating events, nor the molecular causes of sporadic Alzheimer's Disease are 
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known. Yet this has not prevented the approval of a number of drugs for its treatment, including 
rivastigmine, galantamine, donepazil and memantine (2"'' Rose Dec. P). Rivastigmine, 
galantamine, and donepazil interact with the acetylcholine neurotransmitter system, while 
memantine acts on the NMDA-glutamate neurotransmitter system, a very different mechanism 
(2"'' Rose Dec. ^3). None of these drugs interact with or affect plaque formation or tau protein 
accumulation, yet all are effective treatments for Alzheimer's Disease (2"'' Rose Dec. ^3). 

Parkinson's Disease is another example of a neurodegenerative disease that has been 
treated without the ultimate cause of the disease being known to medical science. Parkinson's 
Disease is characterized by the death of basal ganglia cells. The cause(s) of the death of these 
cells is unknown, yet the use of L-dopa as a treatment has become standard (2"'' Rose Dec. 1|3). 

The fact that it is not known whether amyloid plaque and tau protein accumulation are 
causes or effects of Alzheimer's Disease does not render the present specification, which 
embraces treatment of Alzheimer's Disease with the peptide SMRER, non-enabling. 

The rejection alleges that the specification does not demonstrate that administration of 
SMRER will treat neurodegenerative diseases in animals, and that the specification merely 
demonstrates memory rescue and amnesia prevention upon intracranial SMRER administration 
following anti-APP antibody and APP antisense administration. The rejection alleges that while 
the chick model is adequate to demonstrate recovery of memory in chickens, it doe not represent 
the pathology of neurodegenerative diseases in animals, e.g. formation of amyloid plaques. 

SMRER is a member of a series of peptides containing the palindromic sequence RER, 
tested by applicants in several different models establishing utility in the treatment of 
neurodegenerative diseases. These peptide (SMRER, RER, Ac-RER and Ac-rER) have been 
shown to be effective in chick models, as well as having biological effect in other animals, e.g. 
mice. The results obtained with the various peptides apply equally to SMRER, since SMRER 
contains the core sequence RER common to all peptides tested (2"'' Rose Dec. ^[4). 

In standard chick and mouse models of learning and memory, peptides that contain the 
RER sequence have been shown to restore memory formation blocked by the use of antisense or 
antibodies that disrupt the synthesis or functioning of the amyloid precursor protein APP in 
chicks (specification. Figures 4, 5, 6); have been shown to enhance weak training in chicks 
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(specification, Figures 7, 8 and 9) and mice (2""^ Rose Dec. 115 and Annex 1 thereto); have been 
shown to restore memory formation blocked by the administration of amyloid beta, the peptide 
component of amyloid plaques in chicks (specification, Figures 2 and 3); and have been shown 
to displaceably bind to neuronal cell membranes in both the chick brain and in the mouse and 
human hippocampus (see 2"^* Rose Dec. ^5, cited references and Annex 1 ). These resuUs 
indicate that peptides containing the sequence RER will be biologically active in species other 
than chicks and mice, and most notably, human beings. 

These various models are indicative of the ability of small peptides containing the RER 
sequence, such as SMRER, to effectively treat neurodegenerative diseases characterized by 
memory loss or loss of cognitive function, in particular but not limited to mild cognitive decline 
and Alzheimer's Disease. 

The rejection alleges that the specification is not enabling for the claimed invention 
because the specification only demonstrates intracranial injection. The rejection asks, for 
example, whether SMRER can reach the brain to affect memory when given orally. The 
specification clearly contemplates routes other than cranial injection. Peripheral routes of 
administration, including oral administration, are disclosed. See the specification, page 24, lines 
11-18. Administration by at least two such peripheral routes has been demonstrated by 
applicants - intraperitoneal and oral administration - in mice and chicks. See 2"'' Rose Dec. 1|6, 
references cited therein and Armexes 1 and 2*. Significantly, the small peptides related to 
SMRER cross the blood brain barrier, and need not be administered intracranially. 2"'^ Rose Dec. 
^6. Thus, the enablement of the specification is not limit to intracranial injection. 

The rejection alleges that no working examples are provided describing diseases or 
models of neurodegenerative diseases, and that because of this, an undue amount of 
experimentation would be required to practice the claimed invention. The Examiner alleges that 
there is no mechanism associated with a neurodegenerative disease recited in the claims. 

The specification identifies the compound to be administered (SMRER), identifies routes 
of administration (page 24, lines 11-18), identifies a representative dosage (page 24, lines 23-26), 

' The title of Figure 2 in Annex 2 contains a minor error. The text should read "effects of Ac-rER", not "effects of 
Acr-NH2-RER". The molecule tested is correctly identified as Ac-rER in the text below the figure. 
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and identifies the subjects who would benefit from the treatment, i.e., patients suffering from 
neurodegenerative diseases that are characterized by memory loss or loss of cognitive function. 
The specification, and additional experimental work by the inventors in relevant animal models, 
clearly demonstrates the biological effect of either SMRER, or a related small peptide containing 
the core active sequence RER that is responsible for the activity of the compounds in the group. 
The biological effects demonstrate, in relevant models of human disease, that cognitive function 
and/or memory can be preserved. While it is not necessary, as Examiner suggest, to recite a 
disease mechanism in a patent claim, claim 14 has been amended to recite that the 
neurodegenerative disease being treated is characterized by memory loss or cognitive loss. The 
memory and learning study results presented in the specification and through the 2""^ Rose 
Declaration bear directly memory and cognition. 

The rejection alleges that applicants have not provided an enabling disclosure for all 
animals, and the chicken model has not been established as predictive for all animals, including 
mammals. Claim 14 has been amended to recite the treatment of human beings. It is 
respectfully submitted that the specification data, and subsequent experimental results, establish 
that the memory and indeed cognition results of chicken models are applicable to mammals, 
particularly humans. 

There are many literature references as to the relevance of the chick model of memory 
formation to that in mammals. 2"^* Rose Dec. 117. With particular relevance to the chick as a 
model for the functioning of APP and Alzheimer's Disease, the chick APP sequence is closer to 
that of humans than is the mouse sequence. 2"*^ Rose Dec. ^7. The activity of small peptides 
containing the RER sequence in humans is further indicated by the fact that the RER peptide 
itself binds to neuronal cell membranes in human hippocampus 2"'' Rose Dec. 117. 

Beyond chick studies, the applicants have conducted tests in mammals that further 
support the effect of the SMRER peptide in maintaining memory or cognition. The peptide Ac- 
RER, which contains the same active core sequence (RER) as SMRER, was tested in a standard 
mouse model of learning and memory formation, i.e., contextual fear conditioning. The results 
show that Ac-RER, administered peripherally, acts as a cognitive enhancer in mice. 2"*^ Rose 
Dec. 1|8. Long tenn potentiation is another well established physiological model of learning and 
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memory. In mouse studies, the peptide RER was protective against A-beta induced blockade of 
long-term potentiation. 2"'' Rose Dec. ^[9. 

Taken together, these two experiments in mice show that small peptides containing the 
core sequence RER are behaviorally and physiologically active in enhancement in standard 
mammalian models of learning and memory. 2"^* Rose Dec. ^[10. The peptides act as cognitive 
enhancers and protect against memory loss resulting from the improper processing of APP or the 
presence of amyloid-beta 2"^* Rose Dec. ^[1 0. These effects, demonstrated in at least two 
disparate species (avians and rodents), provides evidence of a generalizable effect that is 
predictably shared by human beings. 2"*^ Rose Dec. ^|1(). 

It is respectfully submitted that the specification contains an enabling disclosure for 
treatment of human neurodegenerative disorders characterized by loss of memory or loss of 
cognitive function (claim 14), and Alzheimer's disease in particular (claim 22). The 
specification contains the relevant information necessary for the practice of the invention. Initial 
results that demonstrate biological effects relevant to the claimed invention are provided in 
established animal models. Those results have been confirmed with resort to other animal 
models, including mammalian models, using closely related peptides that contain the common 
core sequence RER. Reconsideration and withdrawal of the Section 1 12 rejection of claims 14 
and 22 is respectfully requested. 

Claim 30 

Claim 30 has been rejected because the specification, while being enabling for the 
recovery of memory in chicks with SMRER, does not prove enablement for cognitive 
enhancement in animals. To the extent the rejection challenges the enablement of the invention 
as applied to any and all animals, that portion of the rejection has been mooted by amendment of 
the claims to specify the treatment of human beings. For the reasons set forth above and in the 
2"*^' Rose Declaration, the results of animal studies of learning and memory, carried out with 
SMRER and other small peptides containing the RER moiety, are readily extrapolated to human 
beings. 
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In particular, as pointed out by Dr. Rose, small peptides containing the RER moiety can 
be administered systemically and are biologically/behaviorally active in the brain for up to 12 
hours after administration. 2"*^ Rose Dec. ^\] 1 . The peptides bind both mouse hippocampus and 
human hippocampus, and are therefore expected to be biologically and behaviorally active in 
humans as well. 2"^" Rose Dec. ^11. 

The rejection alleges that the specification does show cognitive enhancement upon 
administration of SMRER to an animal in that it fails to show a nexus between memory in chicks 
and cognitive enhancement in animals. The rejection alleges that the specification does not 
indicate that the chicken model is predicative in mammals. 

For the reasons discussed above in connection with claim 14, the specification and the 
supplemental data set forth in the 2""* Rose Declaration clearly establishes that administration of 
small peptides containing the core active moiety RER are effective in enhancing cognition. The 
models of learning and memory formation reflect not only improvement in memory but also 
enhancement of cognition. Thus, the studies reported in the 2"'' Rose Declaration, particularly 
the studies of paragraphs 5 and 8-10, are directly relevant to cognition. Based upon such studies 
with other peptides containing the RER moiety, it is believed that SMRER is also effective as a 
cognitive enhancer. 2"^ Rose Dec. ^[1 1. 

It is respectfully submitted that the tests of several compounds containing the RER 
moiety in relevant models of memory and learning clearly establishes cognitive enhancement by 
those compounds, and by SMRER. 

The rejection further alleges that there is no guidance in choosing a treatment regimen for 
the method of claim 30 This is incorrect. Ample treatment information is provided at pages 9 
and 10, including, routes of administration, a representative 'dosage, and potential treatment end 
points (improvement in cognitive power as measured by standard psychological criteria set forth 
in a treatise (Handbook of Memory Disorders (1995). To the extent the rejection supposes that 
the SMRER peptide (inadvertently referred to as a "protein" in the office action) would be 
inactivated by proteolytic degradation, the immune system or an inherently short half life, these 
suppositions are all disproved by the animal studies contained in the specification and other 
animal studies with similar small peptides containing the RER moiety. Those studies include 
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peripheral administration to mammals. It is respectfully requested that there is no basis in fact 
for the Examiner's suggestion that the SMRER peptide, upon administration, would be degraded 
before carrying out its biological effect. Indeed, the animal studies performed by applicants 
indicate the exact opposite. As to the postulated inability to cross the blood-brain barrier, 
applicants have shown that small peptides containing the RER moiety may be administered 
peripherally and do cross the blood-brain barrier. 

Reconsideration and withdrawal of the Section 112 rejection of claim 30 is respectfully 
requested. 

The claims of the application are believed in condition for allowance. An early action 
toward that end is earnestly solicited. 



Respectfully submitted 
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